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2012.12.0Abstract The use of processed Landsat ETM+ images and the application of geomorphotectonic
concepts supplemented by extensive geological ﬁeld work enabled the effective record of iron occur-
rences in the area located to the west of Lake Nasser. Three clearly newly differentiated landforms
are evaluated for the possible presence of iron occurrences. Each landform is controlled by a speciﬁc
tectonic environment and includes one of the three stratigraphic formations hosting iron deposits in
the area. These landforms are: Area 1 (Kurkur landform), including plunging anticlines and domes
affecting the Abu Aggag Formation. This formation is unconformably overlain by horizontal sand-
stone beds belonging to the Temsah Formation. The unconformity surface includes paleosols rich in
limonite, crystallized gypsum in the form of roses and clay minerals. Area 2 (Tushka landform)
extends to the south of the Allaqi fault. The area includes yardangs carved in horizontal sandstone
beds interstratiﬁed with some hematite bed, in addition to several fragments of hematite and mag-
netite as wadi deposits and desert varnish. Area 3 (Abu Simbel landform) includes conical hills con-
stituted by ﬂattened horizontal beds belonging to the El Burg Formation. Each hill is capped by
thick hematite/magnetite beds extending from Tushka to the border with Sudan. The Nubia Sand-
stone, here, includes three formations, namely: the Abu Aggag, Temsah, and Um Baramil.
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031. Introduction
The studied area is a part of the Lake Nasser Basin that lies
west of the Lake Nasser in the South Western Desert of Egypt.
It is located between latitudes 22 300–24 000 North and lon-
gitudes 32 000–33 000 East (Fig. 1). The sedimentary cover
of this area disconformably overlies the Late Proterozoic base-
ment rocks. Few studies are published on the geology of the
study area (e.g. El Ramly, 1981; El Ghawaby, 1984; Issawi
et al., 1996). The ‘‘Nubia Formation’’ embraces all the non-nces. Production and hosting by Elsevier B.V. All rights reserved.
Figure 1 Left (location map of study area shows the locations of Areas 1–3 Right). Detailed map of each area (landform) of the study
area.
72 S.M. Salem et al.marine to marginal and shallow marine siliciclastics exposed at
the study area. Issawi et al. (1996) mentioned the presence of
Paleozoic sedimentary rock units cropping out in the South-
western Desert. Mesozoic sediments, ranging in age from Late
Jurassic to Creataceous, overly these last mentioned sedimen-
tary units. The rock units are often separated from each other
by surfaces of unconformity, represented in most cases by
paleosol beds (Said, 1992) . Several residual hills spread out
as huge pediplains in the study area. All these residual hills
were designed by most authors as conical hills (Osman et al.,
1999). However, in a report by the UNESO (206a), they are
considered as horizontal yardangs or as isolated hills (UN-
SCO, 2006b). Brookes (2003) mentions that the southern
boundary of the western desert is a 200–300 m high escarp-
ment. It overlooks a low-relief mosaic of plains, low cuestas,
and isolated hills at elevations of 200–250 m, developed on
north-dipping Mesozoic sandstones. Osinski et al. (2007)
showed that the northern part of the study area is ﬂoored by
sequences of Cretaceous sedimentary rocks, predominantly
sandstones and shales, with minor carbonate, siltstones and
phosphatic horizons (El Bastawesy et al., 2008).
The Paleozoic and Mesozoic successions disconformably
overlying the basement rocks in the study area are as follows
from the base to the top:
- The oldest part of the successions is made up of undifferen-
tiated conglomerates, sandstones and shales (Gilf Forma-
tion), while the base of the middle part is constituted by
coarse pebbly sandstone (Abu Simbel Formation), followed
by sequences of ﬁne sandstone and shale (Abu Ballas For-
mation), and by the sandstone of the El Borg Formation.
- The upper (youngest?) part of the succession consists of
interﬁngering sandstones and mudstones (indeterminate
subdivision of the ‘‘Nubia Formation’’), which extensively
dominate the surface geology of the study area.Adelsberger and Smith (2009) pointed to the uniform nat-
ure of the pavement surface of the considered area and to its
lack of signiﬁcant post-Eocene sedimentation or erosion. This
suggests persistent stability of the soil horizons present over
the area. This suggests also limited sediment removal or accu-
mulation and that the landscape of the plateau surface has
probably remained relatively unchanged since Middle Paleo-
lithic times (140–40 ka). The Nakhlai–Aswan uplift of Ghou-
bachi (2012), which separates the Dakhla Basin (Kharga and
Dakhla Oases) from the Lake Nasser, includes the study area.
The sedimentary cover, here, lies on a stable shelf and is rela-
tively thin in the northwestern part of the study area, where its
thickness varies from 50 to 100 m. Iron oxides are common in
the formations of the ‘‘Nubia Sandstone’’ in the area.
The aim of the present study is to apply remote sensing
techniques to identify promising areas for iron ore exploration
in the western part of the Lake Nasser Basin, as a contribution
to the sustainable development of the region.
For ore minerals exploration more efﬁcient integrated ap-
proaches using different image analyses and GIS techniques
can be applied (Bhattacharya et al., 1993; Ammar et al.,
1993; Aiken et al., 1997; Ramadan and Sultan, 2004; Hassaan,
2007, 2008). Landsat ETM+ data have been used for a num-
ber of years in arid and semi-arid environments to locate areas
of iron deposits; oxides and/or hydrous minerals (Abrams
et al., 1983; Kaufmann, 1988; Tangestani and Moore, 2001).
Major lithologies can be also differentiated in the ETM+ i-
mages. The interpretation of these images can depend both
on textural and spectral properties of the mapped surfaces.
Principal component analysis is widely used for mapping alter-
ation zones in metallogenic provinces (Abrams et al., 1983;
Kaufmann, 1988; Loughlin, 1991; Tangestani and Moore,
2002). Sahins (1997) produced ETM+ band-ratio 3/1 by
dividing the digital number (DN) of one band by another to
Table 2 Principal component analysis for iron oxide mapping
on four ETM+ bands.
Eigen vector TM 1 TM 4 TM 5 TM 7
PC 1 0.69 0.427 0.274 0.518
PC 2 0.486 0.125 0.182 0.846
PC 3 0.534 0.6 0.589 0.092
PC 4 0.05 0.997 0.738 0.089
Morphostructural record of iron deposits in paleosols, cretaceous Nubia Sandstone 73yield an image that enhances spectral differences and reduces
the effect of topography. This band-ratio 3/1 is more effective
in exploration for iron deposits because iron minerals have sig-
niﬁcant reﬂectance and absorption in these bands
2. Methodologies
Spatial integration of various data sets including Landsat ET-
M+ images of scale 1:100,000, geologic maps of scale
1:250,000 and geological ﬁeld veriﬁcation supported by geo-
chemical investigation have been undertaken for achieving
the aims of the present study.
2.1. Data analysis
Three ETM+ images covering the area from the Kurkur to the
Sudan border (Acquisition Date 23/8/2010) are used for this
study. The images are geometrically and radiometrically cor-
rected, and UTM georeferenced by using control points from
topographic sheets. All sub-scenes are joined together to form
a single image. A number of band combinations were manipu-
lated and processed by using Envi 4.7 andARC-MAPProgram.
Whenmulti spectral image channels are treated as variables and
subject to the transformation, it follows that the ordering of the
principal components is inﬂuenced by the spatial abundance of
the various surﬁcial material and by the image statistics. Advan-
tage of the inﬂuence of scene statistics, both measured and ad-
justed will be considered in order to ‘‘force’’ the
transformation to give information on the spatial distribution
and relative abundance of particular surﬁcial materials that
are using PCA as an image interrogation technique. The general
statistics and principal component eigen vectors and eigen-val-
ues have been calculated (Tables 1 and2). Presence of ironoxides
leads to strong absorption in the UV-blue region due to the
charge-transfer effect. So the iron oxide-bearing minerals can
also be detected by using the band-ratio 3/1. Different density
slices technique was also used to create iron index map using a
band-ratio of 3/1. This technique converts the 256 shades of gray
in an image into discrete intervals of a speciﬁc range of digital
numbers. Landsat ETM+ 1 band-ratio 3/1 are used because
iron minerals have reﬂectance and absorption features in these
bands, respectively.
2.2. Geological ﬁeld veriﬁcation and analytical techniques
The data provided by ETM+ image processing had been ver-
iﬁed by geological Field work, during which 200 representative
samples from the various rock units of the target zones were
collected for laboratory studies. Selected samples from theTable 1 Principal component analysis for iron oxide mapping on s
Eigenvector Band 1 Band 2 Band
PC 1 0.96768 0.226 0.05
PC 2 0.2307 0.9475 0.21
PC 3 0.0014 0.20524 0.93
PC 4 0.0274 0.0127 0.17
PC 5 0.04638 0.08313 0.14
PC 6 0.08652 0.0443 0.14ferruginated beds of the Abu Aggag and Temsah formatins
outcropping in Area 1 and from El Burg Formation covering
Areas 2 and 3 were chosen for analysis. Petrographical and
geochemical investigations were carried out to follow up the
distribution of iron in these areas as displayed by the ETM+
image processing. In this respect, XRF analyses (Philips
pw-1410 vacuum spectrometer) at Nuclear Material Authority
were performed on the 15 ferruginous bed rock samples from
Areas 1 and 3. The analyses dealt with the estimation of iron, sil-
ica and manganese oxide contents, aiming at revealing and
grading the estimation of the iron deposits in the study area.
3. Results
3.1. Interpretation of the processed ETM+ data
The use of Density Slices technique of the eigen vector loadings
of PC3 on different sub-areas shows that the maximum iron
concentrations in the study area appear as red and deep red
colors in the obtained ETM+ image (Fig. 2a–d). The applica-
tion of ETM+ band ratios (3/1, 7/5, 4) in Areas 1 and 2
shows the antiform hills and horizontal yardang landforms
as purple, these are covered partially with iron oxides (deep or-
ange color), (Fig. 3a and b).
3.2. Field observations
Based on Issawi et al. (1996) classiﬁcation of tectono-sedimen-
tary setting of the Paleozoic in Egypt and ﬁeld study, a modi-
ﬁed geological map and composite stratigraphic section for the
study area have been prepared (Fig. 4a and b) by revising the
geological maps of Conoco (1987) and UNESCO (2006) fol-
lowing Issawi et al. (1996). The study revealed that the area
covered by wide outcrops of the Nubia Formation Sandstones
that can be classiﬁed into the following formations; from old-
est to youngest: Abu Simbil (Upper Jurassic), Lake Nasser and
El Burg (Lower Cretaceous), Abu Aggag and Temsah Forma-
tions (Upper Cretaceous).ix ETM+ bands, yellow has the highest value.
3 Band 4 Band 5 Band 7
29 0.0257 0.00069 0.0953
21 0.014 0.05606 0.02618
88 0.2026 0.1733 0.07353
573 0.9714 0.13366 0.0823
07 0.0703 0.92242 0.33961
19 0.098 0.3132 0.92883
Figure 2 Density slices of the eigen vector loadings of PC3 for iron concentration. (a) Maximum iron concentration in Area 1 appears in
red color. (b) Maximum iron concentration in Area 2 appears in red color. (c) Maximum iron concentration in Area 3 appears in pale and
deep red color. (d) Maximum iron concentration in all of the study areas showing relative appearance of iron concentration in the sub
areas (red and deep red colors).
74 S.M. Salem et al.3.3. Geomorphology
Based on the ﬁeld observations and remote sensing results; thearea was subdivided into three areas distinguished by different
geomorphologic features (Areas 1–3). The prepared geomor-
phologic map shows three types of landforms (Fig. 5a–d).
Figure 3 ETM band ratios (3/1, 7/5, 4) displaying landform features and related iron oxides. (a) Left, location of area 1, Right, zoom
and detailed features of area 1 show antiform hills (purple) covered partially with iron oxides (deep orange color). (b) Left, location of
Area 2, Right, zoom and detailed features of Area 2 show yardang horizontal beds covered partially with iron oxides (deep orange color).
Morphostructural record of iron deposits in paleosols, cretaceous Nubia Sandstone 75Kurkur (Area 1) landform extending in an E–W trend, with
the upstream of a drainage basin starting from Gabal Kurkur
275 m above sea level and extending eastwards toward Lake
Nasser downstream down to 203 m above sea level. The hills
in Area 1 are dome-shaped folded Nubian Sandstone with iron
enriched paleosol beds between the two sandstone formations.
Tushka (Area 2) landform exhibits horizontal yardang
landforms exhibiting a high density in a wide ﬁeld of sand-
stones with a substratum and different inliers of hematite beds.
In Abu Simbel landform (Area 3), the hills are dipping
away from a central point and arranged with each other in a
circular shape forming morphological basins and conical hills.
The circular arrangements of hills are explained by El Baz and
Wolfe (1981) as a result of meteorological impact.
3.4. Structures and tectonics
A new structural lineament map (Fig. 4c) has been constructed
after Landsat ETM+ image and ﬁeld study. The structuralunits in the study area are: horizontal bedding, anticlinal and
dome structures and joints generated in different fault phases.
The major tectonic trends in the study area follow the NW–SE,
E–W and NE–SW directions (see Fig. 5).
The NW-SE Wadi Allaqi fault separates the two landform
domains; anticline and dome shaped folded hills in the sand-
stones of Abu Aggag and Temsah Formations around Kur-
kur–Kalabsha landform (Area 1) and residual yardang hills
of horizontal Sandstone beds, with hematite inlier beds of El
Burg Formation in the Tushka landform (Area 2). The Tushka
NW-SE fault separates between Area 2 and Area 3 which con-
sists of conical and horizontal hills of sandstones capped with
thick beds of hematite-magnetite. After the anticlinal phase of
folding (Phase 1), the sandstones pass through major uncon-
formity covered by a zone of paleosol. During Phase 2, the
paleosol zones in the Kurkur landform (Area 1) were uplifted
during the Miocene. In Areas 2 and 3, the terrains are domi-
nated by horizontal beds and conical hills and geomorphic ba-
sins. The three tectonized areas (1–3) show different tectonic
Figure 4 (a) Geological map adopted from Conoco map 1987 and UNISCO map 2006. (b) Composite stratigraphic section shows the
thickness of each Formation of the study district. (c) Structural lineament map interpreted from Landsat ETM+ image mosaic, the three
different Areas 1–3 are separated by NW faults in red lines.
76 S.M. Salem et al.regimes, constituting different suitable environments for the
accumulation of iron ore minerals.
The occurrence and the type of iron deposits in the different
landforms depend on the geomorphotectonics in the three
areas. The paleosol zones (unconformity surfaces) between
the Abu Aggag and Temsah Formations, which are consti-tuted by iron oxide (limonite), are conﬁned and widespread
in the folded anticlinal-domal rocks in the Kurkur landform
(Area 1). The iron deposits occur as inliers as caps of hema-
tite-magnetite in the horizontal yardang constituting conical
hills and geomorphic features in the Tushka and Abu Simbel
landforms (Areas 2 and 3, respectively.)
Figure 5 (a) New geomorphological map for the west Lake Naser area, South Western Desert of Egypt. (b) Photographs show the dome
shaped anticlinal landform in Kurkur area 1. (c) Photographs show the large yardang horizontal landform in Tushka area 2. (d)
Photographs show geomorphic basins and conical hills landform in Abu Simble area 3.
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Figure 6 (a) Photograph shows iron rich beds of Abu Aggag Fm. (b) Photograph shows that a Paleosole bed represents the
unconformity zone separate between Abu Aggag Fm. (beneath) and Temsah Fm. with iron rich beds above. (c) Photograph shows a
limonite hand specimen from Paleosole beds in Area 1. (d) Photomicrograph shows streaks and rods of limonite in the paleosole of the
Nubian sandstone in Area 1.
Figure 7 (a) Photograph shows iron rich hematite-magnetite cap rock covers El Burg Fm. in the Abu Simbil Area 3. (b) Photograph
shows iron rich hematite inliers El Burg Fm. in the Abu Simbil Area 3. (c) Photograph shows hematite hand specimen from El Burg Fm.
beds in the Abu Simbil Area 3 (d) Photomicrograph shows thin beds and laminations of hematite intimately associated with goethite and
quartz in the El Burg Formation of Nubian sandstone at the Abu Simbil Area 3.
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Table 3 XRF analysis to ﬁve ferrugeniated samples from each
of the paleosole zones, Abu Aggag and Temsah Formatiom
beds at Kurkur (Area 1).
From paleosole zone
Sample No. FeO % SiO2 % MnO %
1 11.3 48.9 0.17
2 19.2 49.8 0.02
3 19.6 45.9 0.09
4 18.7 42.9 0.05
5 20.1 50.1 0.1
From Abu Aggag Fm
6 34.8 50.1 0.14
7 23.7 43.7 0.13
8 21.8 52.6 0.07
9 17.8 54.1 0.11
10 18.4 51.2 0.13
From Temsah Fm
11 24.2 48.7 0.04
12 19.2 49.8 0.02
13 19.6 45.9 0.09
14 29.5 51.7 0.012
15 15.4 48.7 0.01
Table 4 XRF analysis of the ferrugeniated beds, Abu Simble
area.
Sample No. Fe2O3 % SiO2 % MnO %
1 32.2 41.7 0.09
2 36.1 43.3 0.11
3 41.4 43.6 0.04
4 29.7 40.9 0.08
6 26.8 39.1 0.1
7 37.4 42.7 0.01
8 44.7 36.6 0.04
9 35.8 47.6 0.17
10 35.2 38.1 0.11
11 27.6 47.3 0.13
12 32.9 51.2 0.11
13 19.7 46.3 0.12
14 21.4 49.7 0.05
15 43.2 44.9 0.17
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In each of the three identiﬁed landforms (Areas 1–3) certain
iron deposits are recorded. Lithostatigraphy and morphotec-
tonics control the distribution and the mode of occurrence of
these iron deposits in each of the three landforms. In the pres-
ent study, the iron deposits have been evaluated in both Areas
1 and 3, while that of Area 2 needs further investigation.
3.5.1. Kurkur area (1)
The rock units hosting the iron deposits in this area is the Abu
Aggag coarse grained kaolinitic sandstone and the paleosol
zones as well as the overlying beds of the Temsah Formation.
The iron deposits are considered by Hussein (1990) to have
been formed under lacustrine conditions, during the deposition
of Senonian sediments. The sandstone sequence of such forma-
tions hosts iron oxide patches intercalated with oolitic iron-ore
beds varying in thickness from 70 cm to 1.5 m. They consist of
iron oxide rich beds of moderately hard, kaolinitic ﬁne-grained
sandstone, in the form of hematite large crystals embedded in
limonite, carbonate and sandy clay matrix (Fig. 6a and b). The
paleosol beds vary in thickness from 50 cm to 3 m and are rich
in iron oxides (mainly limonite, Fig. 6c).
The petrographic study of the rock samples of the paleosol
zones revealed well sorted ﬁne-grained sandstone rich in Fe2O3
minerals diffused as streaks in a homogeneous groundmass of
kaolinite, ﬁne sand and calcite (Fig. 6d).
The results of the XRF analyses of the ferruginted bed rock
samples from the paleosol zones in both Abu Aggag and
Temsah Formations in Area 1 listed in Table 1, show random
relation between the contents of Fe2O3, SiO2 and MnO2. Scan-
ning electron microscope (SEM) data (Fig. 7) suggest that the
paleosol zone contains less ferrous oxide and silica than the
Abu Aggag and Temsah beds. This is attributed to the nature
of the paleosol environment, which is an active weathered area
of the rock forming minerals.It can be also noticed that the beds of the Abu Aggag For-
mation contain a higher proportion of ferrous oxides and silica
than the beds of the Temsah Formation (see Table 3).
3.5.2. Tushka area (2) and Abu Simbil area (3)
The Abu Simbil Formation is the oldest rock unit in the strati-
graphic sequence of these areas. It is unconformably overlain
by the Lake Nasser Formation, which is capped unconform-
ably by El Burg Formation. The El Burg Formation is com-
posed of conglomerate and vari-colored gritty kaolinitic
sandstone capped by a hard hematite/magnetite cover
70 cm–1.5 m thick. The iron potentiality of the Abu Simbel
Area (3) is mainly conﬁned to El Burg Formation, in which
the iron ore minerals are hematite and magnetite occurring
as caps (Fig. 8a) and syngenetic bedded inliers (Fig. 8b). The
iron bed thickness varies from 50 cm to 1.2 m (Fig. 8c). Under
the microscope, the ill-sorted sandstone rich in Fe2O3 minerals
are present as ﬁne intercalated laminae in a heterogeneous
groundmass of quartz, calcite and clay minerals (Fig. 8d).
The iron ore mineral constituents are composed of crypto-
crystalline hydrated hematite, commonly known as turgite
(Fe2O3ÆnH2O). This is the principal ore mineral, forming the
oolites and the matrix. It occurs in the form of a dark brown,
cryptocrystalline phase, which shows deep brown internal
reﬂection under reﬂected light and crossed nicols. Polarization
colors are light dark brown and black. The ore mineral is com-
monly present in the matrix and to a lesser extent in the shells
of the recrystallized oolites. Occasionally, hematite occurs as
detrital grains intimately associated with goethite and quartz.
Table 4 shows the Fe2O3, SiO2 and MnO2 contents of El
Burg Formation in the Abu Simbel area. The relative propor-
tion of oxides to each other shows a random relation. Here, in
the Abu Simbel area, the ferric oxide is present in appreciable
amounts as shown in the Scanning Electron Microscope
(SEM) (Fig. 9). The deﬁciency in silica in these minerals gives
to this area a high potential for iron exploration. The low man-
ganese content of these deposits may be attributed to the low
pH exhibited by the leaching solutions, which dissolved the
slightly basic iron with small amounts of strongly acidic man-
ganese. But it is also possible that the small manganese content
of these deposits may be due to the nature of the source rock,
which was originally very poor in manganese (see Fig. 10).
Figure 9 Scanning Electron Microscope of representative sample for iron content from the Abu Simble area.
Figure 8 Scanning Electron Microscope of representative sample for iron content from the Kurkur area.
Figure 10 Sketch illustrates the geomorphic pictures for the
Nubian sandstone residual hills in the three areas at the south
Western Desert, Egypt.
80 S.M. Salem et al.4. Discussion, conclusion and recommendation
Iron exploration is one of the chief purposes for geological
investigations in the Western Desert of Egypt. The use of satel-lite remote sensing imagery is known to be a good tool for
detecting iron ore deposits. The use of Landsat ETM+ i-
mages proved to be very successful in assigning iron deposits
to the three landforms recognized in the study area. Satellite
imagery and ﬁeld mapping distinguished rock units exposed
in the study area as follows: the Abu Simbel (Upper Jurassic),
Lake Nasser (Lower Cretaceous), El Burg (Lower Cretaceous),
Abu Aggag (Upper Cretaceous) and Temsah (Upper Creta-
ceous) Formations.
The applied technique recorded highly ferruginated beds in
the paleosol zones and in the El Burg, Abu Aggag and Temsah
Formations. The intensity of ferrugination in the study area
depends most probably on the stratigraphic position of the fer-
ruginated beds and on their relation to folding, as anticlines
and synclines are developed as undulations along the path of
the major faults in the area. These sedimentary iron deposits
are invariably conﬁned to the middle series of the Nubian
Sandstone formations; which lie unconformably on the pene-
plained surface of the igneous and metamorphic basement
rocks. The iron oxide bands are often associated to ferruginous
sandstones and clays. Transitions from ferruginous sandstone
to oolitic iron deposits are often encountered.
The iron ore occurrence in each landform of the study area
is genetically dependant on the morphotectonics of each occur-
rence. In Abu Simbel landform (Area 3), where the oldest sed-
imentary beds in the area are found, the iron rich El Burg
Morphostructural record of iron deposits in paleosols, cretaceous Nubia Sandstone 81Formation is controlled by the Tushka NW-SE fault and the
geomorphic basins and conical residual hills of the Abu Simbel
and Lake Naser Formations. Here signiﬁcantly ferruginated
beds are found as hematite/magnetite caps covering the tops
of the geomorphologic features of the El Burg Formation.
The highest ferrugination in Abu Simbel area is recorded
around the NW-SW fault zones and around the basaltic dykes
and sheets cutting the El Burg Formation. This conﬁrms the
role of the structures as well as the eruption of the basaltic
dykes and sheets in controlling the intensity of ferrugination
in the El Burg Formation. Consequently, the role of hydro-
thermal activity accompanying the basaltic eruptions is
highlighted.
In the Tushka landform (Area 2), where the above men-
tioned geomorphic basins do not exist and where yardangs
of ﬂat horizontal beds of the El Burg Formation are wide-
spread, the deposition of hematite happens as intercalations
of iron rich inliers within the beds of the formation.
In Kurkur landform (Area 1), the dominance of hills result-
ing from anticlinal folding of the Abu Aggag and Temsah For-
mations and the existence of paleosol zones rich in iron oxides
suggests that the landform is a promising area for iron ore
exploration. This is because there are different minerals along
the paleosol beds that can be leached helping in the generation
of highly metasomatised altered zones around contacts be-
tween the different formations of the ‘‘Nubian Sandstone’’.
ETM+ data evaluation shows good correlation with geo-
logical ﬁeld observations and geochemical investigations.
These results support that the (Renote Sensing) Density Slices
Tools can be successfully used in iron ores exploration in the
Western Desert.
The intensive ferrugination as well as the results of the
chemical analyses for iron oxides content support that the
studied region is a promising target for detailed exploration
for iron deposits and needs further detailed geological ﬁeld
work.
It is interesting to notice that there is a good correlation of
speciﬁc features (landforms) recognizable in the ﬁeld and in
processed remotely sensed images with the occurrence of iron
ore deposits. Each type of iron ore deposit is conﬁned to spe-
ciﬁc landforms in the study area.Acknowledgement
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